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CONTRACTORS TO 

The United States Army and Navy 
The British Admiralty 
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THE BURGESS COMPANY 

MARBLEHEAD, MASS. 


Sole Licensees for the United States for the Dunne Patents 



300 H. P. 
12 Cylinder 


HALL-SCOTT 
©TOR CAR CC 

Crocker Building 
FrancUco, Califc 




2 4 /io POUNDS PER HORSE POWER 

We announce our latest airplane engine 
Model 5A-4K, 8 cylinder 
Equipped with Sturtevant Thermostat 
for control of temperature 
And Sturtevant Automatic Altitude Compensating 
Attachment for carburetor 

HORSEPOWER 210 WEIGHT 508 POUNDS 




Slyriwant 

B. F. STURTEVANT COMPANY 

Hyde Park, Boston, Massachusetts 

Member of the Aircraft Manufacturers' Association, Inc, 
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Factories. Flanfield. N. J.. F.luabeth. N. J. 
Exerutive offices. Woolworth Bldg. 

New York City 
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Does the Light Construction 
of Airplanes Cause 
Binding Strains? 

The modern, high powered airplane, while rigid in con- 
struction, is made of the lightest possible materials, and 
is frequently subject to severe shocks and stresses which 
often distort the frame. This distortion throws the bear- 
ings out of alignment and often causes the moving shafts 
to spring slightly. The result of this disalignment in 
ordinary bearings is to cause cramping and binding, but 
in SK F Ball Bearings the self-aligning feature automati- 
cally adjusts itself to all movements of the shaft. 


BALL 


BEARINGS 


SKPHALL BEARING CD. 

HARTFORD 


LEWIS & VOUGHT CORPORATION 
WEBSTER AND 7th AVENUES, 
LONG ISLAND CITY, N. Y. 
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Airplane Propeller Specialists 


Propellers for airplanes, 
hydroairplanes, dirigibles, 
etc., desioned and built to 
the individual requirements 
of your power plant and 
type of machine. 

Inquiries solicited. 

A high percentage of the 
latest and most successful 
war machines on the various 
fronts are equipped with 
LANG PROPELLERS. 


Lang Propeller Company of America, Inc. 

New York Office :: :: :: Room 419, 30 East 42d 
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MILITARY AIRPLANES 
SEAPLANES 


AIRPLANE PARTS 

We are in a position lo devote part of our excellent facilities to quantity 
production of 

METAL FITTINGS 
SHEET METAL WORK 
and 

WOODEN PARTS 

for other airplane companies. 

Investigation of our facilities solicited 


Des Lauriers Aircraft Corporation 

MAIN OFFICE AND FACTORY: NEW YORK OFFICE: 

Murray and Mulberry Sts. Wool worth Building 

Newark, N. J. New York City 
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Can be Occupied 
in 30 Working-days 

Y OU can move into a new Austin 
Standard Factory-Building in 
thirty working-days from the day 
you sign an Austin Thirty-Day 
G uaranteed-D diver y C ontract. 

This is possible because the Austin 
Company — subject to prior sale — actu- 
ally has all the materials in stock ready 
for immediate shipment. 

The General Electric Company. The 
Dayton Metal Products Company, the 
United States Government, and many 
others have already taken advantage of 
Austin 30-day Guaranteed-Delivery of 
completed floor-space. 

You can close the contract for which 
you are negotiating, buy your machinery 
for delivery' at a given date, and buy your 
building on the same basis: from a cata- 
log, at a given price, for guaranteed de- 
livery. ready for occupancy in thirty 
working-days. 


The Austin Company 


INDUSTRIAL BUILDERS 
Cleveland, Ohio 

Philadelphia Pittsburgh Indian 


Austin Standard Factory-Buildings 


NEW 

ENDURANCE RECORI 


Established by 

Lnion Airplane Motor 
at U. S. Aeronautical 
Testing Labor at o ry , 
Navy Yard, Washing- 
ton, D. C. 

Best previous record ex- 
ceeded by fifty per cent. 


UNION GAS ENGINE COMPANY 

ESTABLISHED 1885 

OAKLAND - - - CALIFORNIA 


ber IS, 


I ATION 


521 


The J. G White 
Engineering Corporation 


Designers / 



Engineers 


Contractors 


Perform all designing, engineering and 
construction work in connection with aero- 
plane factories; aviation fields; also other 
industrial properties and public utilities. 

Engineering investigations and reports 
made with recommendations covering 
every detail of design and construction. 


Purchase for clients apparatus, materials 
and supplies of every description, and 
make necessary inspections and arrange- 
ments for prompt shipment. 


43 Exchange Place - New York 

LONDON CHICAGO 
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LOGICAL EQUIPMENT 


HE MODERN AIRPLANE 




INCREASED 

Strength Simplicity Shock Absorption 


DECREASED 

Weight Rebound Air Resistance 


ACKERMAN WHEELS solve the 
problem of securing maximum landing 
gear efficiency with minimum weight. 
The wheels absorb all shock before it 
reaches the axle and make air- resisting 
rubber shock absorbers unnecessary. 


Official laboratory tests and hundreds of 
(lights prove that Ackerman equipment 
means longer service for the airplane 
through the elimination of structural 
weaknesses inherent in ordinary wheels or 
landing gear. 


Data on Ackerman equipment 
available for Designers and Enginee 


ROCKEFELLER 


Wheels built for any weight ma- 
chine from five hundred pounds up. 


The ACKERM -IEEL COMPANY 


IMD. OHIO 
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“Usco” 

Number 72 

THE STANDARD 

Kite Balloon Fabric 
of America 


A TWO-PLY BIASED l-ABRIC. 
COATED B E T W E E N PLIES 
WITH A LIGHT, TOUGH 
LAYER OF PURE PARA RUB- 
BER. 

THIS FABRIC HAS BEEN DE- 
VELOPED FROM YEARS OF 
LABORATORY EXPERIENCE. 
AND POSSESSES EVERY FEA- 
TURE AND QUALIFICATION 
NECESSARY TO A WELL-BAL- 
ANCED PRODUCT. VIZ.: 

Strong 
Gas-T ight 

Neutral, Invisible Color 
Withstands All WeXTher 
Conditions 
and Ages Well 



MADE BY THE 

WORLD’S LARGEST RUBBER COMPANY 

United States Rubber Company 

NEW YORK 




BALL BEARING 


Failure of a bearing in the magneto 
is equivalent in effect to engine fail- 
ure. Failure of a bearing in a 
lighting generator is in effect a 
failure of the lighting system. 
Either will surely mean dissatis- 
faction — either may mean disaster, 
possibly loss. 

The proved speed and- 
service qualities of "fiORfnA 
Ball Bearings have resulted 
in their adoption as stand- 
ards by practically all 
makers of high-grade mag- 
netos and lighting genera- 
tors — those used on air- 
planes of the better class. 
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CORRECTS FOR DRIFT 


Be SURE See that your Electrical 
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Ball. Roller. Thrust and Combination Bearings. 
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facilities at Miami, Florida, 
l at Newport News, Virginia, 
permit us to take for aviation training 
immediately several more students on 
land and water machines. 

This offers an excellent opportunity 
for men to gain aviation training at 
old established schools where the best 
of instruction and a wide variety of 
types of aeroplanes, hydroaeroplanes 
and flying boats are available. 

Students will be accepted in order of en- 
rollment. 

Hundreds of Curtiss trained men are flying 
and teaching today in the United States 
Army and United States Navy and abroad. 

For full information wire or apply 

Curtiss Aviation School, 

Miami, Florida 

Atlantic Coast Aeronautical Station, 


Newport News, Va. 
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igley’s Flying Machine 

By Carl H. Butman 

Late of the Smithsonian Institution 


The Langle.v “ aerodrome,” 
er built, is now exhibited b; 

e older building of tbe L nited States National Mus 

Washington, D. C., os a very - 

Samuel Pierpont Langley, 

, inventor of the Hying 
lehine, has been long in 
miug into bis own, but at 

&!id tor the pioneer iu 
aviation. 

Awarding to Mr. A. 1'. 

Zahm, aeronautical expert. 

United States Navy, Lang- 

•• aerodynamic ex peri - 
i, some published and 
as yet unpublished, were 
complete enough to form a 
' i for praetieal pioneer 

launched, in 18Ht), the Hrst 
steam model airplane capable 
I of prolonged free flight, and 
possessing good inherent sta- 
bility; he built the first inter- 
ual-comhostion engine suit- 
or a praetieal man- 
carrying airplane; lie devel- 
oped and s n e e e s s f u 1 1 y 
launched the first gasoline 
model airplane capable of 
sustained free flight, and lie 
developed and built the Hrst 
man-carrying airplane capa- 
ble of sustained free flight. 

he Panama-Pacific In- 
ternational Ex position there 
ws erected a great column 
dedicated to Progress, repre- 
*nting, in that connection. 

Aviation. It bore the follow- 
g inscription : “ To com- 

memorate science’s gift of 
Aviation to the world through 
Samuel Pierpont Langlev. an 

American.” ' 

To the memory of Langley, 

.ii’o r,, ' ar y of ,lle Smithsonian Institutio 
*orld finally hared its head nearly ten years 

“,? ei '‘; dro, ne,” built in 1901 mm, was llown 
in iw ’l’-' - V1,l, licating the claims Langlev advanced: first 
ni.!r . f." Ile llew his steam model successfully, and sup- 
premeniid in 1903, when Ins gasoline model flew, although his 
faiwi W , ! ,s to . ,aunel1 11,0 Inrge machine in the latter year 
unde 'I has s "“‘° been established that this machine will fly 
_ ® 1| ?,°W" power ns originally designed and built, and oven 

"tty additional weight. 


■ civilized 
his death. 


The original machine, surnamed the “ Buzzard ” was re- 
turned to its birthplace, the Smithsonian, in March, 1904, after 
the conclusion of the experiments, and there stored for ten 
years. Ou April 2, 1914, it was shipped to the Curtiss factory 
at Hnmmondsport, X. V., for 
reassembling and tests. Dr. 
Charles I). Walcott, Secre- 
tary of the Smithsonian insti- 
tution. and Dr. Albert F. 
Zatim, Recorder of the Lang- 
ley Aerodynamical Labora- 
tory, and now a Naval aero- 
nautical expert, were present 
and witnessed the first flight. 
This experiment was primar- 
ily an engine and planing 
test, although the machine 
was mounted on pontoons for 
an over-water flight. Great, 
therefore, was the surprise of 
those present when after run- 
ning over the surface of the 
water for a short distance, the 
machine lifted itself into the 
air and proceeded to fly. 

Considerable publicity was 
given this and later trials by 
the press, but as many of the 
newspaper articles were un- 
fortunately vague, and even 
inaccurate, it was hitherto 
difficult to ascertain just ex- 
actly what had been accom- 
plished. It bas been the pur- 
pose of the writer, however, 
to look into the matter very 
carefully and consult wit- 
nesses and authorities. The 
story in brief follows: 

Upon tile receipt of the 
complete flying machine at 
Hammondsport, it was reas- 
sembled. Few changes were 
made, since it was desired to 
fly it in its original form if 
possible. First the engine 
was pnt through a shop test, 
which showed the necessity of replacing the old intake mani- 
fold pipe and of adding a new carbureter. It also proved ex- 
pedient to install a magneto in place of the original batteries 
used for sparking. There being a spare pair of propellers, 
they were ent down on the corners much after the fashion of 
the early Wright-type blades, but as this did not increase the 
efficiency. Mr. Langley's original fan-type set was used. 

The first trinls with the floats, which consisted of two shal- 
low draft pontoons forward and a float aft, proved that the 
machine would plane very well with the original wings. Then 
followed on May 28, 1914 a demonstration of the complete 
machine, which well proved the efficiency of the engine. This, 
the original power plant, not only drove the machine over the 
water, but lifted it out completely and started on a flight in 
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Airplane Stays 

By Harry A- Wliitney 


From accidents due to the collapsing of a wing, or the 
wings, of the airplane, it is evident that, in some cases, the 
wire stays are not equal to the strain put upon them. The 
reasons for the deterioration of a wire, or strand, suggest 
improvements, experiments, and tests, which it is hoped may 
aid airplane constructors in their search for a better stay. 

Paradoxical as it may seem, wires of the highest strength 
are not the best to withstand the sudden strains and constant 
vibration to which stayi are subjected on airplanes. The 
essential qualities of a durable and reliable stay wire, or stay 
strand, are strength, combined with toughness and elasticity. 
In addition, all parts of the stay should be protected from 
rust. It is important that these qualities should be retained, 
as far as possible, during the life of the airplane. 

Using a 3/16 in. solid wire which has a strength of 5000 
lb., the finished stay may have a strength of 5100 lb., a 
loss of 400 lb. In the same way, a wire strand that tests at 
4600 lb. makes a stay having a strength of 4100 lb. 

Assuming that the turnbuekles employed very properly 
equal the strength of the stay wire or stay strand used in 
making the stay, naturally the fastenings of the wire or stay 
strand are weak points in the completed stay. 

At the fastenings, the wire or strand is' necessarily sub- 
jected to a severe bending stress around the turnbuckle-eye 
and eye-bolt, which bending not only reduces the strength of 
the stay wire or strand, but causes the tin or galvanizing to 
erack and peel from the wires. The wires thus exposed, unless 
painted frequently, are soon attacked by rust from the 
moisture which collects on the stays. 

A light round thimble, the groove of which conforms to the 
exact size of the stay strand, should be inserted in the turn- 
btickle-eye and eye-bolt. This thimble prevents abrasion of 
the wires and the crushing, or flattening, of the strand at the 
“ pull,” or bearing, of the strand in the eye. 

Stays should have some rust-resisting coating. Tinning and 
galvanizing wire is the most common and inexpensive method 
of preventing rust. Although steel wire loses but 2 per cent 
of its strength in the process of tinning, tinned wire corrodes. 

Galvanized wire resists rust much longer than tinned wire, 
but galvanizing a steel wire reduces its strength about 8 per 
cent, and steel wires especially of small sizes do not possess 
as uniform strength after galvanizing, as can be demonstrated 
by testing the wires composing galvanized stay strand. 

A better stay preservative than either tinning or galvan- 
izing is needed. This suggests a heavy electro-copper or 
nickel-plate, an elastic weather-proof paint or varnish to be 
applied to the completed stay, none of which would impair 
the strength of the stay. 

Perhaps this feature has not received proper consideration 
in selecting wire for stays. As is well-known, Wohler found 
that “ Rupture of metal may be caused by repeated vibrations, 
none of whieli attain the absolute breaking limit.” 

Steel wire ropes used to guy battleship smoke-stacks have 
broken when under no unusual strain, because the wires had 
become crystallized and brittle from the constant vibrations to 
which they had been subjected. Airplane stays, like bicycle 

1 1 -*■--• — -> eated strains and vibration. 

' ‘ 


jokes, must withstand n 


brought abruptly to a horizontal posll 
earthward glide, are tremendous. Such 

by the inevitable stretching of the wires and the usual* tight- 
ening of the turnbuekles, destroys the elasticity of the wire, 
while the incessant vibration crystallizes the steel, so that 
eventually the stays are unable to sustain the load which they 
carried safely when now. 

’ ‘would help airplane constructors to decide i .... 


» long 8 


qualities 


and of the wires for 


appears to favor a solid wire stay of the best grade of ei 
steel rope wire, or bicycle spoke wire, with a slight am 
to toughen the outside surface of the wire. Although n< 
sessing as great strength as the higher carbon plow stee 
it would withstand bending, sudden strains, and vit 
much better. 

As to stay strand, the nineteen wires composing the •» 
should be of the best quality crucible steel rope wire, & 


. . be made 

iuld be covered by six wir 
•e strand should then be 
th twelve wires b 
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a separate operatic, 
. the object I ' 


thus distributing the . .... 

This is not the ease when the nineteen wires are twist, 
into strand in the easiest an d^ cheapest way— that is, in „ 

of strand! for the inside six wires wrapped nn " nd'the 
wire are necessarily shorter than the twelve outer win 
Further, the straight center wire should stand greater elorn 
tion without breaking than the wires twisted spirally ahouti 
In conclusion, every manufacturer of airplanes should kit 
rigid specifications and certified tests for all stay wire a 
wires in stay strands and control-cords, covering strengti. 

should be reasonably un 
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use stay strand o 
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is best secured by testing the ends of every leapt 
a stranding machine when beginning to twist 


spool of strand or cord. 



In the photograph n 

The pupil is seated on a platform which can be tilted Ute- 
ally or made to pitch fore and aft, or to turn horizonUll! 

about a vertical axis. T 1 ' ' ’ 

ard Dcp control, and e, 
graph. A 3-foot blow 



lizes of slay wire and stay strand, if there were 
engtb, elongation, and torsion tests of stay 
...- — "- r S ( av strands when new, and, for 
- of the wires from stays after they 
have been in use a definite time. Such tests would probably 
demonstrate the wisdom of adopting — 1 , a strong, tough, 
uniform quality of steel; 2. larger stay wires and strands 
than commonly used ; and, 3, the practice of renewing all wire 
stays after a certain length of service. 

Rut without the benefit of such tests, practical experience 


ider the platform fron 
pes to the ends of the f 
e placed air trap gates 


which air is carried a: 
ur arms. At the ends . 
nd rudders. 

rol, the wheel can shut 
i the side arms and produce or pr 
e forward or backward motion of th 
prevents pitching in the same manm 
cted to a drum which operates the fr 
at the end of each arm, and produce. 


Airplane 

R > J. V 

The term “ fittings ” as used in this article will apply to 
ny of the metal pieces designed for the purpose of securing 
together parts of airplanes, such as struts, beams, wires, etc. 
The fittings used on some of the early type of foreign built 


The greater percentage of airplane fittings is easily de- 
tipied for stampings, and in some instances where great 
ftogth is required simple forgings are used, as designs of 
* " L ” ’ " ' for rapid production, and being 




e than 





“fi 15 per cent carbon is used to some extent by manufactur- 
S of this grade can be used as received from the 
3 being softer, can be bent without fracture, and is not 
S’® f subsequent heat treatment. However, the tensile 
“®gth is lower, averaging 35,000 to 40,000 lb. per sq. in., 
ti.f ., rw l? lrcs that the design be made correspondingly heavier 
™ higher carbon steel. 


Fittings 

. Costello 

Fittings should be designed to have minimum of material 
for the required strength. The tensile or compressive strength, 
however, is not all to be considered when deciding the dimen- 
sions of the piece. If it is to be secured to a wood member, 
the bearing value of the wood must also be considered. If 
a fitting is designed to take a wire pull, the strength of the 



ear to which the wire is attached should exceed that of the wire 
or turnbuckle, as in the event of breakage replacement of a 
wire is more simple than replacement of a fitting. Sharp 
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ng plate of Fig. 9 is forged. The ears tc 
ee ured are machined at the proper angle 
angle of the wings. This design permits 
degrees of wing stagger, 
ling illustrated in Fig. 10 is designed to ov 
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TURNBUCKLES 

We Manufacture the Following Type Aeroplane Turnbuckles 

Standard Type 

No. 1 Female, Short A-1518 No. 2 Female, Long A-1520 

No. 1 Male, Short A-1522 No. 3 Male, Long A-1524 

Curtiss Type 

326 Short, Male 327 Long, Female 

326 Short, Female 327 Short, Female 

326 Long, Female 328 Long, Female 

327 Long, Male 329 Long, Female 



The Dayton Metal Products Company 

DAYTON, OHIO, U. S. A. 
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The Eyes of the Guns 

T HE Great War has shown clearly that 
the observing airplane is not all-sufficient 
for the artillery. 

The needs of the guns must often be served 
by more unwavering eyes. 

The stable and readily available kite balloon 
is an indispensable eye of the guns, and its 
further development is as imperative as the 
perfection of any of the other aerial services. 

Before the new Goodyear Kite Balloon was 
tested and approved, the problems demand- 
ing better solutions were the primary ones 
of material and stability. 

In both, Goodyear has made a decided 
advance. 

Our work for many years on balloons of 
any size and every type has put the former 
on a standardized basis, which simplifies 
specification and makes definite the direc- 
tion of further progress. 

The latter demanded newly directed labor in design 
and ungrudging research in the field — in our own 
country and abroad. 

The result is the new Goodyear Kite Balloon. 

Even as years of achievement have justified its Good- 
year fabrics, exacting tests have justified its reinforced 
tail cups and the design of every part. 

The Goodyear Tire & Rubber Company, Akron, Ohio 
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Airplane Parts! 

Immediate Delivery! 


Fortunately, the present 
crisis finds the Standard 
Parts Company ready to 
help you greatly in the 
rush demand for airplanes. 

We are able to ship im- 
mediately necessary parts 
for the construction of air- 
planes the government must 
have in a hurry. 

You can order from us 
at once such parts as: 

Steel Tubing 

Stabilizer Tubes 


Push Rod Tubes 
Tubing formed per B/P’s 
and straight tubing in di- 
ameters ranging from 
to 2y£", 14 gauge (.083") 
to 22 gauge (.028") 

Special Rod Assemblies 
Rims of all sizes to gov- 
ernment specifications 
Bearings 
Tire Rims 
Springs 
Forgings. 

For years we have 


made oval and ‘ ‘ D ’ ’ 
shaped tubing for the 
Curtiss Airplane Co. 

Let us help you make 
your estimates. 

Write us for information 
at once before you submit 
your bids for airplane con- 
struction. 

If you have already made 
a contract, wire or write us 
immediately and take ad- 
vantage of the instant ser- 
vice we can render you. 


The factories of this company have been among the foremost in the 
field of motor-driven vehicles since the earliest days of the industry. 
Our engineering department and our laboratories are among the 
most complete in the world. 

The Standard Parts Company, Cleveland, Ohio, U. S. A. 

Famous for Stanweld Rims. Tubing, etc.. Perfection Springs, Bock Bearings, 

Axles, Perfection Heaters, Forgings, Hubs, etc., etc. 



For Nearly 

70 YEARS 

we have dispensed only highest 
quality Tools, General Hardware, 
Bolts, Screws, Nuts, etc. 

Always hobbying Quality. Always 
seeking out the latest, the best, the most 
dependable. Always striving to give 
our patrons their full measure of real 
value for every dollar paid us. 

OUR 1200 PAGE (9x 12 in.) 
CATALOG NO. 96 OF 

“Hardware, Tools and 
Supplies” 

is full of important informa- 
tion to every busy purchasing 
agent. Have you a copy r 
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PREPARED T 


J ORGENSON ADJUSTABLE HAND SCREWS 
'UR NO. B CABINET MAKERS’ WORK BENCH 
BRASS, WOOD AND MACHINE SCREWS 


7 THOSE INTEREST 


f THESE ITEMS 


Hammacher, Schlemmer & Co. 


NEW YORK, SINCE 184-8 


4th Avenue and 13th Street 
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ALUMINUM INGOTS. PURE AND 
ALLOYS, RODS. GRANULES. 
ALUMINUM SOLDER. GUARAN- 
TEED TO GIVE SATISFACTION. 
BABBITT METAL — SOLDER — 
PIG METALS. 


Shipments prompt — Prices low 
Quality Right 


Iting & Aluminum Co., Inc. 

■r»! Office*;— NEW HAVEN, conn. 

NEW YORK". v' CHICAGO. . PITTSBURGH. OETROIT ■» 
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CRANKSHAFT QUALITY 

Stands out as the one requirement today of the builder of 

AIRCRAFT AND HIGH DUTY ENGINES 

Experience only can produce a product to equal these demands. 

Wyman-Gordon Company for many years, in their Research, as well as their Manu- 
facturing Departments, have been developing along the lines that make them today 
able, without experiment, to supply crankshafts of 

UNQUESTIONED RELIABILITY 

Every stage in the production of a Wyman-Gordon crankshaft is subjected to rigid 
inspection and tests guaranteeing a high metallurgical quality. 

Behind this perfect product is a perfect service. 

Prompt attention to all orders and deliveries without delay. 


WYMAN-GORDON COMPANY 

WORCESTER, MASS. 
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Save Production Time 

The unusually comprehensive equip- 
ment of standard tools is one im- 
portant factor that should influence 
you, when adding to your equipment, 
to install. 

Warner & Swasey 
Turret Screw Machines 

The available tool equipment is the most comprehensive 
ever provided for any turret screw machine. Without 
waiting for special tools to be designed and made, you can 
reduce production time — in some instances by half. 

And the machines themselves are standard in their 
class, representing the maximum in production and accuracy. 

Ask for Descriptive Literature 


THE WARNER & SWASEY COMPANY 


CLEVELAND, OHIO, U. S. A. 
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The Buyer’s Interest in 
Wasteless Advertising 

B UYERS who appreciate that waste in selling must 
eventually be passed on to them in some form, 
are paying more and more attention to the sales 
methods of the concerns seeking their business. 

The extravagant use of space in publi- 
cations of general circulation, to advertise a 
commodity or a service appealing chiefly to 
a certain well-defined class, is not only poor 
judgment, but it is an economic waste. 

Can you imagine an intelligent salesman, with a 
proposition for a steel mill or a dry goods store, call- 
ing at every office in town in an effort to locate a 
prospect? How needlessly wasteful to adopt similar 
methods in advertising, which is simply an improved 
means of accomplishing certain necessary steps of a 
sale. 

On the other hand, the seller who uses the busi- 
ness papers reaching only the class interested in his 
message, is employing the most direct, efficient and 
economical method of getting in touch with pro- 
spective buyers. 

Properly used, the good business paper 
bears the same relation to the sales depart- 
ment, that an improved machine does to the 
production department. Hotter selling 
methods go hand in hand with better manu- 
facturing methods. 

To encourage wasteless advertising, the most 
efficient modern means of bringing buyer anil seller 
together, there is every reason why the discriminat- 
ing buyer should give preferred consideration to the 
concern that tells its business story in the buyer’s 
own business paper. 

Ask- this office anything you want 
to know about Busitiess Papers 
or Business Paper Advertising. 

THE ASSOCIATED 
BUSINESS PAPERS • INC. 

The International Organization of Trade, 

Technical and Class Publication, 

Headquarters 220 West 42nd Street 
New York 
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Aluminum Company of America 

PITTSBURGH, PA. 

Manufacturers of Aluminum 


Ingot, Sheet, Tubing, Wire, 
Rod, Rivets, Moulding 


General Sales Office, 2400 Oliver Building, Pittsburgh, Pa. 


Branch Offices: 

Boston 131 State Street 

Chicago 1500 Westminster Building 

Cleveland 950 Leader-News Building 

Detroit 1512 Ford Building 

Kansas City 308 R. A. Long Building 

Los Angeles ( Pierson, Roeding & Co., Agents ) 

494 Pacific Electric Building 

New York 120 Broadway 

Philadelphia 1216-1218 Widener Building 

Rochester 1112 Granite Building 


San Francisco ( Pierson , Roeding & Co., Agents) 

731 Rialto Building 
Seattle ( Pierson, Roeding & Co., Agents ) 

523 Colman Building 
Washington 509 Metropolitan Bank Building 

Send inquiries regarding aluminum in any form to nearest 
Branch Office, or to General Sales Office 


Model X. X., 90 h. p. Training Tractor 


WITTEMANN-LEWIS AIRCRAFT COMPANY 

Lincoln Highway NewarK, N. J. 

Near Passaic Hirer Telephone MarHet > i 


WALDEN -HINNERS COMPANY 

BUILDERS OF AIRCRAFT 


MILITARY AIRPLANES 
SEAPLANES 
FLYING BOATS 


OFFICE AND FACTORY 

EDGEWATER, N. J. 
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1 

Thomas -Morse Aircraft Corporation 

1THACA.N.Y, XJ.S.A. 
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a counterbalanced aviation 
crankshaft .... 


one of the 1 8 different 
models we are now making 
for I 4 aviation motor companies . . . 
reduces vibration and eliminates bearing pressure 

We have shipped 55.5/S Counterbalanced Crankshafts to October 31, 1917 

THE PARK DROP FORGE CO. CLEVELAND, OHIO 


AIR PLANE DRY KILNS 

We are prepared to design, equip, install and operate according to Aircraft 
Engineering Division Specification No. 20,500. 

I Grand Rapids Vapor Process Kilns (as perfected thru the erection of 
2,000 kilns in high class woodworking plants). 

II Tiemann Humidity Regulated Kilns (as designed and developed by the 

Forest Products Laboratory at Madison, Wisconsin). 

III. Tiemann-Grand Rapids Combination Kilns (combining the scientific 
points of the Tiemann kiln with the practical experience of the 
Grand Rapids Veneer Works, subject to operation by either 
method ) . 



GRAND RAPIDS VENEER WORKS 

Grand Rapids, MichiRan Seattle, Wa.hiMtoa 
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CRANKSHAFTS, Etc., Will Be Put in Running 
Balance in My Recently Organized 

f ^boratory of D ynamic |-^ alance 


Centrally Located in This City 


All work guaranteed and done an my latest Balancing Apparatus. It appears that 
a great deal of misinformation is now being circulated with respect to the would-be 
simplicity with which, for instance, a six throw shaft can be balanced, by some 
self-appointed experts. Let me have a shaft balanced in this manner and I will 
explain the correct way of balancing such a shaft. 


N. W. AKIMOFF, Builder of Dynamic Balancing Machinery 
Office: HARRISON BUILDING. PHILADELPHIA 
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Licensed by and affiliated with Messrs. Leduc, Heitz & Co., Paris, iFrance 

AEROPLANE DOPE 
HIGHEST QUALITY 

for 

land and water machines built by constructors able to afford 
the best. Also gives excellent results and reduces fire risk 
when used for the last 2 or 3 coats over a cheaper dope 

AMERICAN EMAILLITE COMPANY 
555 W. Washington Street 
Chicago, 111. 


,c> Y 

CgUPDNE) ^ 

WHERE LARGE PRODUCTION 
CONVERGES WITH THE MOST 
RIGID STANDARDS OF 
QUALITY AND EFFICIENCY 



made DU PONT DOPE the standard for airplane 


Du Pont Chemical Works 

E. I. du Pont de Nemours & Co.. Owner 

120 Broadway New York 


Factors of Safety 

These Count in Aeroplane Construction 

NON-INFLAMMABLE 

Cellulose Acetate Base 

Ceiesiroo Cloth Varnishes 

provide another SAFETY FACTOR 

NON-INFLAMMABLE 

Celestion Sheets # 5 Films 

Transparent — Waterproof 

MANUFACTURED BY 

Chemical Products Company 

93 Broad Street Boston, U. S. A. 

M> onufadurm of Cdluloot Acclett for nearly IS yoen 
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TURNBUCKLES 

of the 

Highest Quality 

Bolts and Nuts 

to Satisfy the Most 
Exacting Requirements 

Standard Screw Co. 

(of Pennsylvania) 

CORRY. PA. 

New York Office: Wool worth Building 


ERIE SPECIALTY COMPANY 

MANUFACTURERS 


Aircraft Metal Parts 


in conformity with the standards 
adopted by the International 
Standardization Committee. 


ERIE S T A N D A R D 

Guarantees Perfect Workmanship 

ERIE SPECIALTY COMPANY 

Office.: 25 PINE STREET, New York 



Blackhawk 

Airplane 

Company 


Manufacturers of Airplanes 
and Airplane Parts 


DAVENPORT, IOWA 




Die 

Lanzius 

Variable 

Speed 

Aeroplane 

Executive Offices 608-609-610 Singer 
Building. 149 Broadway. New York City. 
Telephones 6710-6711 Cortlandt. 

Lanzius Aircraft Company 


‘THE TANDEM BIPLANE” 


INHERENT LONGI- 
TUDINAL STABILITY 


Richardson Aeroplane Corporation, Inc. 

New Orleans, La. 
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IN ACTUAL DAILY 

PERFORMANCE 

In every branch of military service — Engineer- 
ing Corps, Aviation Section, Quartermaster 
Corps, and general Patrol, Scout, and Dispatch 
duty — you will find the 

<-$ndi£m Motocycle 

With Pouierplus Motor 

Greatest strength, endurance, speed, power, accessibility, 
and all-round dependability. 

We will be pleased to arcange demonstrations of all Indian 


HENDEE MANUFACTURING COMPANY 

(UrfU UoUrcycU Unnu/acturcn in IS, Worl4) 

STATE ST. SPRINGFIELD. MASSACHUSETTS 



If It’s for Aircraft 

And Made of Rubber 

We Can Make It 

Y ‘“O’, the brains of c 


Why not use them? 


AIRPLANE 
RIMS and WHEELS 


Rims furnished punched for 
spokes and valve, ready to be built 
into wheels. 

Wheels supplied less tires, — 
complete with all parts. Made to 
our own design or from manufac- 
turer’s Blue Prints. 

Manufactured by the oldest and 
best known steel rim and wire 
wheel makers in America. 

Careful experienced workmen 
and best grade of materials. 

Quotations gladly submitted. 

The MOTT WHEEL WORKS 

Utica. N. Y. 


Heavy Elastic Aviation Cord 

We are the originators and the 
largest manufacturers in the world 
of heavy elastic cord. 



J. w. WOOD ELASTIC WEB CO. 

STOUCHTON. MASS. 
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“Flexo” Aero 
RADIATORS 



AUTO RADIATOR MFG. CORP. 


FUEL LEVEL 
GAGES 


£ 


This cut shows our 
Model 51 Gage 
which is standard on 
practically all type 
of military training 
machines. 

Other types of gages 
in large quantities 
are “ doing their 
bit ” as part of the 
equipment of Eng- 
1 i s h Government 
Warplanes. 


3 


* 


BOSTON AUTO GAGE CO. 

8 WALTHAM;STREET, [BOSTON, MASS. 


ROME 

AERONAUTICAL 

RADIATORS 

Developed from years of experience in 
building all types of radiators. 

They possess every feature and qualifi- 
cation necessary for a high grade 
product. 

STRONG 

EFFICIENT 

DURABLE 

Used on the best American flying machines. 


Our 


ing department 


Rome -Turney Radiator Company 
Rome, N. Y., U. S. A. 


ih 


AJAX 

Auto and Aero 
Sheet Metal Co. 


AERO 

RADIATORS 

INTAKE 

EXHAUST PIPES 


H. W. MEYER 
245 W. 55th St. 
New York 
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WESTMOORE 

SPLITLESS 

PROPELLER 



Built for high power motors 
Water proof and heat proof 

QUANTITY PRODUCTION 

WRITE FOR INFORMATION* 

Address Aircraft Department 
WEST WOODWORKING COMPANY 
308-324 N. Ada Street Chicago 

Cable address "SU'ESCO" 


MICHIGAN 

AIRCRAFT COMPANY 

Builders of All Types of Land and Water 
Machines for Military and 
sporting purposes. 

Complete machines as well as pon- 
toons. flying boat Hulls, wings and 
controlling surfaces built to order. 
Manufacturers of aeronautical acces- 
sories and safety dual control steering 
apparatus for training machines. 




Castings 

Aluminum, Bronze, Brass 

Etc. 


Contractors to 
large ship and 
engine builders 

Quick Deliveries 


J. J. MYERS 

Successor to Hynes & Myers 
458 EAST TENTH STREET 
NEW YORK 
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Baker's 

A-A 

Castor Oil 


Specially Refined 
for the Lubrication of 
AERONAUTICAL MOTORS 


BAKER CASTOR OIL CO. 

''77‘oti ««/«/ !8Sf 

Ttie Oldest and Lai$e*t Manufacturers 
of Castor Oil in the United States 
1 20 BROADWAY * * - NEW YORK. 


Radium Luminous 
Material 

SHINES IN THE DARK 


SELF-LUMINOUS 
REQUIRES NO 
MAINTENANCE OVER 
A PERIOD OF 
YEARS 


INNUMERABLE USES 
IN ITS ORIGINAL 
POWDERED FORM 
OR APPLIED WITH 
ADHESIVE 


A SAFETY DEVICE FOR WAR 

ON 

MACHINE OCII. PISTOL AND RIFLE 
SIGHTS: KANGK SCALES; AUTOMATIC 

TELEPHONES; WIRELESS APPARATUS; 
NAVIGATING INSTRUMENTS OF ALL FLY- 
ING AND SAILING CRAFT; DECK CLOCKS: 
WRIST. STOP AND POCKET WATCHES; 
SIGNALS: PLOTTING BOARDS: ETC. 


Radium Luminous Material Corporation 

Fifty Five Liberty Street New York City 



Aviation Photographic Equipment 
The Brock Automatic Camera, Type IV 
The Brock Automatic Camera, Type V 
Enlarging Machines, Scale Map Printing 
Machines, Special Map Drawing 
Instruments 

Field Dark-Room ( Collapsible ) 

The only Cameras lhal permit good 
enlargements front negatives made at 

ARTHUR BROCK, JR. 

Office — 51 1 Bullitt Building. 131 So. 
Fourth Street 

Factory — 533 No. Eleventh Street 

Philadelphia, Pa. 

Scientific Instruments, Tools, Dies, Jigs and 



Aviation Barometers Equipped With 

MARVELITE 


self-luminous Radium compound of quality 



COLD LIGHT MFC. COMPANY 
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UNIVERSAL MILLERS 



“DALTON SIX” 

In the Manufacture 
of Aeroplanes or the 
many small parts 
comprising a Unit 

“Dalton Six” 

is indispensable. 

Furnished for 
English or Metric 
Thread Cutting. 

One Manufacturer 
of fine instruments 
for aeroplanes now 

(36) “DALTON SIXES” Installed 

Why Not Investigate ? 

BULLETIN B 602 C GIVES DETAILS 
Dalton Manufacturing Corp. 
Successors to Dalton Mach. Co., Inc. 

1911 Park Avenue New York, U. S. A. 




IT FILLS THE GAPS 
IN FACTORY RANKS 


DEFIANCE AEROPLANE PROPELLER 
TURNING LATHE 


THE DEFIANCE MACHINE WORKS 


Fahrig Anti -Friction Metal 


The Best Bearing Metal on the Market 
A Necessity for Aeroplane Service 



Fahrig Metal Quality has become a stand- 
ard for reliability. We specialize in this 
one tin-copper alloy which has superior 
anti-friction qualities and great durability 
and is always uniform. 

When you see a speed or distance record 
broken by Aeroplane, Racing Automobile, 
Truck or Tractor Motor, you will find 
that Fahrig Metal Bearings were in that 

FAHRIG METAL CO.,34 Commerce St, N.Y. 
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DROP FORGINGS 


THE WHITMAN & BARNES MANUFACTURING CO. 

ESTABLISHED 63 YEARS 

1000 WEST 120th STREET, CHICAGO, ILL. 


ORDNANCE ENGINEERING CORPORATION 

NEW YORK OFFICE LONDON OFFICE 

120 Broadway, Equitable Building 19 Queen Anne Chambers, Westminster, S. W. 

Government Contractors : : Consulting Engineers 

Manufacturers of Illuminating Shells, Trench Howitzers, Hand Grenades, etc., etc. 
Naval and Military Appliances and Parts designed, developed and perfected 
Designers and Builders of Military and Naval 

AIRCRAFT 


DEWEY AEROPLANE COMPANY 

BUILDERS OF 

Military Tractors and Exhibition Looping Machines 

DELIVERIES UPON SHORT NOTICE 

Special mechanical course valuable for the student I The art of flying taught by licenced instructors in 
that wishes to learn mechanical construction of military tractors using dep control only. Flying 

airplaines and motors. Position in factory guar- field 3 miles x 1 mile. Level as a floor. Can fly 

anteed after completing the mechanical course. | the year round. Living conditions very normal. 

WRITE TODAY FOR PARTICULARS 

DEWEY AEROPLANE COMPANY, Dewey, Okla. 


STIMPS0N €.RSMM£TS 



BRASS— WHITE METAL— COPPER 



SHEET METAL SPECIALTIES 



70 FRANKLIN AVENUE MADE TO ORDER BROOKLYN. NEW-YORK 


November 15, 1917 


AEROPLANE FIR 

WE HAVE SUPPLIED A LARGE QUANTITY OF 
^ DOUGLAS FIR FOR AEROPLANE PURPOSES. 

“ IF e have on hand at POUGHKEEPSIE a limited amount 

^ 0/ SILVER SPRUCE for quick inspection and delivery. 

A. C. DUTTON LUMBER CORPORATION 


TACOMA. WASH. 


ACIERAL METAL 

Light as Aluminum Strong as Steel 

Non-corrosive by salt water 

CASTINGS RODS SHEETS 

AdERAL CO. OF AMERICA 

26 Cortlandt Street 20 Orange Street 

NEW YORK CITY NEWARK, N. J. 


WATCH 

THIS SPACE 

For 

the NEW 

box BORO AIR SPEED INDICATOR 

THE FOXBORO CO. 

FOXBORO, MASS., U. S. A. 

New York Chicago Pittsburgh 

Philadelphia St. Louis San Francisco 

Birmingham, Alabama 

Peacock Bros., Montreal 



McAD AMITE-ALUMINUM COMPANY 

57-83 Isabella Ave. DETROIT, MICH. 

Highest- Grade — Strongest 

f ALUMINUM CASTINGS 

•? large capacity 

Transverse 87,200 " " “ PLANT 

Torsion 66,300 “ “ “ 

Fusing Point 1040 Degrees F Quick Deliveries Guaranteed 
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Mattison Machine Works 

Automatic Machinery 

for making 

Propeller Blades, Struts, Etc. 

Write for full particulars 

863 FIFTH STREET 

Beloit, Wisconsin, U. S. A. 


PROPELLER SERVICE 

By an organization equipped to 
take hold of your problems. 
QUANTITY PRODUC- 
TIONS. Let us advise on your 
specifications. 

W. A. DOYLE, TRENTON, N. J. 


Special Sheet Metal Work 
Airplanes 

Precise Work Executed 
from Blue Prints or 
specifications 

The Auto-Aero Sheet Metal Works 

45 High Street, New Haven, Conn. 



Rubber Aero Cord 

FOR SHOCK ABSORBERS 

Prompt Delivery 

THE RUSSELL MANUFACTURING CO. 

349 Broadway, New York City 
Factories: MIDDLETOWN CONNECTICUT 

PASCO 

Wire Wheels For 
AIRPLANES 

ORDERS NOW BEING TAKEN FOR 
PROMPT DELIVERIES 
WRITE FOR PRICES 

National Wire Wheel Works, Inc. 



C. A. Herrmann 

DESIGN AND CONSTRUCTION 
Covering All Branches of Aviation 

Bath, N. Y. 

PONTOONS 

and 

FLYING BOAT HULLS 

Built from your designs 
or from ours 

Palmer-Simpson Corp. 

Saranac Lake, N. Y. 



Automotive 
Engineering Company 

CONSULTING AERONAUTICAL ENGINEERS 
AEROPLANE and MOTOR 
DESIGN and DEVELOPMENT 
AIRCRAFT FACTORY LAYOUT 
ECONOMIC PRODUCTION PROCESSES 
120 S. State Street Chicago, Illinois 

j Wood Working 

Machinery 

■■P ADAPTED FOR 

Aeroplane Builders 

The Line 

MACHINERY MERCHANTS 
50 Church Street "' New York 



( BB I 

AIR-SCREWS 

A PROVEN PROFICIENCY 1 

J BUFFALO AEROPLANE CORP. 1 

WJ BUFFALO. N. Y. U. S. A. 

r,pT"m • Cable Ad dr* mm. ■■ BVFFAIRO " rnmSC 

Cellulose Acetate Dope 
No. 101 

Approved by U. S. Government 

PERRY-AUSTEN MFG. CO. 

Grasmere, Staten Island, New York, U. S. A. 
Post Office. ROSEBANK, N. Y. 

Manufacturers Acetate and Nitrate Dopes 



The 

Perfect 

Starter 


Radium Luminous Compound 

“LUMA” 

for Aircraft Instruments 

This Radium Luminous Compound is far superior to other 
luminous materials for use on service aircraft instruments 
All kinds of dials, navigating instruments, etc., are treated 
by experts in our own laboratories. Write today. 

RADIUM DIAL COMPANY 

Forbes & Meyran Ave. Pittsburgh, Pa. 


American Automotive Company 

Manufacturers 

Aeroplanes and Hydro-Aeroplanes 

FOURTH AND WATER STREETS 
GLOUCESTER, N. J. 

Request catalogs and prices from all 
manufacturers in regard to parts that 
will meet U. S. Govt, requirements. 


The Beam Airplane Company 

(INCORPORATED) 

Announce that they are in a position to accept a 
few students in their Aviation School. 

CURTISS and EUROPEAN MOTORS 
TRACTOR and PUSHER MACHINES 
CONSTRUCTION EXPERIENCE 
FEES and LIVING EXPENSES REASONABLE 
NO CHARCE FOR BREAKAGE 
Correspondence Invited 

THE BEAM AIRPLANE COMPANY 




GRINDER STAMPINGS 


JIGS 

TOOLS 

'iDIES 



Will you give us a trial f 

Lansing Stampings Tool Co. 


Lansing, Michigan 


BALL ANDROLLER BEARINGS 

ALL TYPES 

SOLE DISTRIBUTORS FOR THE UNITED STATES OF 

The BOWDEN PATENT WIRE MECHANISM 

(BOWDEN WIRE. LTD.. LONDON) 

The Perfect Device for Controls on 

AIRCRAFT 

and All Motor Propelled Vehicles 

THE GWILLIAM COMPANY 

ENGINEERS 

MECHANICAL SPECIALTIES 

2S3 W. 58th St. (ot Broadway). New York, U. S. A. 


WOOD WORKING MACHINERY 

SPECIALLY ADAPTED 


Aeroplane Factoriei 



Write for information catalogue Nt 

OLNEY & WARRIN 

406-412 Broome Street 
Tel. Spring 4425 NEW YORK, N. Y. 


METAL HOSE 

For every Airplane Requirement 


Write for specifications and prices 


PENNSYLVANIA FLEXIBLE METALLIC 
TUBING COMPANY 

Broad and Race Sta., Philadelphia 
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DOEHLER 

BABBITT- LINED BRONZE 

BEARINGS 

have been used for years with the utmost suc- 
cess by the leading motor manufacturers 
in the automobile and airplane industries. 

DOEHLERjpiE- CASTISG CO. 

BROOKLYN. "n.Y. „„ ^ 

TOLEDO. OHIO. NEWARK.. N. J. 

AUr Dw-CaU BMitt Bsarmsi.^DU^aUiy is 


FOR SALE 

1. One Model “R” Wright Air- 
plane of the Reconnaissance 
Type — fully equipped with Hall- 
Scott 125 Horse Power motor. 

2. One Model “ S ” Wright Sea- 
plane equipped with Hall-Scott 
150 Horse Power motor. 

3. Two Hall-Scott 125 Horse 
Power Aviation Motors. 


Aeroplane Cylinder Forgings 

We make a specialty of hollow forging in dies 
under our hydraulic presses, aeroplane cylinder forg- 
ings of high and low carbon O.H. or alloy steels. 

We have furnished cylinder forgings to practicaUy 
all the engine builders in the United States. 

AlsoPropeller Hobs, Flanges and Shafts, etc. 

Miscellaneous steam hammer and hy- 
draulic press die forgings of all types. 

Quick service our specialty 

TIOGA STEEL & IRON COMPANY 

52nd & Grays Avenue Philadelphia, Pa, U. S. A. 




VENEERED PANELS 

FOR—— 

AIRPLANE and HYDROPLANE 
CONSTRUCTION 

WATERPROOFNESS 
NEW JERSEY VENEER CO., Paterson, N.J 


Oil Proof — Gasoline Proof 
Water Proof 
VELLUMOID GASKETS 

Tough — Compressible — Flexible 
If you are not familiar with V ellu- 
moid have us send you samples — 
either sheet or gaskets cut as per your 

Expert Gasket Cutting department. Quick service 

Fibre Finishing Co., 27 State St., Boston 


LEY GRAND & CO 

120 Broadway, New York 

MILL AGENTS 

Aluminum Sheet 

Screw Stock, Rod and Wire 


4. One Hispano-Suiza 100 Horse 
Power four-cylinder motor. 


The above equipment is in most ex- 
cellent condition and can be secured 
at very reasonable prices. 

Don’t fail to send for detailed speci- 
fications and prices. Address Box 
50, Aviation and Aeronautical 
Engineering. 



All recognized builders 
of airplane piotors in 
America use’ Zenith on 
their product. 

Zenith Carburetor 
Company 
few V«k DETROIT Ok*. 




Aeronautical 


S AND INSTRIJ 


BALL BEARINGS 

u£X2m B tiL. , TX 1 " 1 * C °' 

H— 

BALLOo'Nl , ;“ r DfR?C*iBLES 


lTION Novel 

Trade Directory 

PYROMETERS 


GASKETS 

GLUE" 0 "'’'' 


GOCGLES 


RADIATORS 




Ml, Inn." Alriraft C 


AIRPLANE ENGINES 


a Alrer.fl Motor. C 


BUSHINGS 

carburetors'* 


COMPASSES 


t Chcmlol Work. 


DRIFT INDICATOR 
DRY 1 KILNS’ 1 ’* C ° 
DYNAMOMETER 
ENGINE PARTS 
BwaUo"Mftr? r Co?* C °' 


LIFE PRESERVERS 
LUMBER * y * 


RIVETS 
SCLEROSCOPE 
SHOCK ABSORBERS 

DonU Bobber Coro. 

Wood, J. W KluMtie Well C 

SPARK PLUGS 
JohS P M.OVU| ,tl c” *B* w 
S^mdorf U ElMtrloi3 Co! 

SPEED INDICATORS 


LUM INOUS COMPPUND 
MACHI NERy'm CTALWORK 


MANIFOLDS 

magnetos’ 1 " 


MODEL AIRPLANES 


STABILIZERS 


TACHOMETERS 

TANKS***' C ° 
THERMOT1ETF.RS 
TIRES , XND n RUnRE,r n 
TOOLS "“*" c ”' 




ALUMINUM 


AVIATION SCHOOLS 


ENGINEERING 


FIRE EXTINGUISHERS 

Fyr-Fytor Co., The 
Prreeo Bit Co. 

CAGES 


OIL PUMPS 
PACKING 
PHOTOGRAPHY 
PISTONS " ° 
PISTON* RINGS' * 
PONTOONS 0 " 

Nl.nr. Boat Co. 
Palmer-SImpeon Cori 

PROPELLERS"" 


TIIRNBUCKIF! 


n Aircraft Motor. C 


15 . 19 lf 


VIATIO] 



S COUT-PLANES carry observers 
who locate masked batteries 
and map the country behind the 
enemy lines. Upon their safe return 
and the speed made may depend the 
lives of thousands. 


And that safe return with speed is 
impossible without certainty of 
power production and transmission 
for the mounts driven by those 
observers’ pilots. 


Two- Direction Thrust Hess-Bright 
Ball Bearing of the Type used on 
Airplane Propeller Shaft Application 


The power of an airplane’s motor deter- 
mines its value; the continuity of that 
power, its dependability. 

Hess-Bright Ball Bearings will increase 
power through cutting friction down, and 
assure its continuity through the excellence 
of their manufacture. 

Government orders largely specify Hess- 
Brights. 

THE HESS-BRIGHT MANUFACTURING COMPANY 

PHILADELPHIA, PA. 




